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ABSTRACT

Zhu, Jiaqi. M.S., Purdue University, December 2013. The Impact of Nutrition
Information Delivery Methods on Restaurant Consumers’ Attitudes and Behavior. Major
Professors: Barbara A. Almanza and Carl A. Behnke.

Obesity is a major public health threat. It not only creates challenges for those who are
obese and overweight, but also brings an economic burden to the whole society. One
important contributing factor for obesity is food eaten away from home, which accounts
for more than 40% of American’s food budget. Although chain quick-service restaurants
are required by law to post calorie information on menus and menu boards, the efficacy
of menu labeling for guiding consumers to choose the healthy food items has had mixed
results. The purpose of the study was to find the best way to deliver the calorie
information to the consumers leading to a change in purchase behavior. Three calorie
information delivery methods (simple passive delivery, enhanced passive delivery and
combined passive and active delivery) were developed in conjunction with three pairs of
healthy and traditional food items. Over a four-week experiment, different delivery
methods were applied, and sales and consumer choices were compared to the baseline
week. Questionnaires were collected during the three treatment weeks. Ordinal logistic
regression, analysis of variance, frequency and means tests were used to analyze the data.

xi
Ordinal logistic regression revealed that consumer attitudes towards healthy eating were
significant in predicting healthy food item selection. However, the three treatments did
not prove to be significant in guiding consumers to choose the healthy food items.
Nevertheless, the treatments as a whole led 15% (N=25) of the respondents to change
their original purchase intention from the traditional version to the healthy version. Using
odds ratio comparison of the sales data, it could be concluded that the combined passive
and active delivery methods was the most influential in helping the consumers make a
healthy choice, followed by the simple passive delivery and the enhanced passive
delivery methods. Apparently, consumers were more influenced if calorie information
was delivered in a combined pattern (including passive and active information). Policy
makers should consider the effect of other information delivery methods in addition to
menus and menu boards in guiding consumers to choose healthy food items.
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CHAPTER 1. INTRODUCTION

1.1

Background

Americans are experiencing an epidemic of overweight and obesity these days (Dietary
Guidelines for Americans, 2010). According to the Centers for Disease Control and
Prevention, obese status for adults is defined by a body mass index (BMI; calculated as
weight in kilograms divided by height in meters squared) greater than or equal to 30
(Centers for Disease Control, 2011). In research using a national representative sample of
the U.S. population as part of the National Health and Nutrition Examination Survey
(NHANES) of 2008, the overall age-adjusted prevalence of BMI-defined obesity for
adults in the United States was 33.8%, with 32.2% among men, and 35.5% among
women (Flegal, Carroll, Ogden, & Curtin, 2010). A follow-up study by the same group of
researchers stated that in 2009-2010, the prevalence of obesity was 35.5% among adult
men and 35.8% among adult women, with an overall number of 35.7%. No significant
change was found compared to the 2003-2008 period (Flegal et al, 2012).

The BMI is calculated in the same way for children and adolescents; however, the results
are interpreted differently: children and adolescents with a body mass index greater than
or equal to the 95th percentile on the BMI-for-age growth charts are considered obese
(CDC, 2011). Based on the same survey, researchers were able to conclude that in 2007-
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2008, 16.8% of U.S. children and adolescents were considered obese. The number
increased to 16.9% in the follow-up study conducted in 2009-2010. (Flegal et al, 2012).

Compared to previous numbers, the data suggested that the rapid increases in obesity
experienced during the 1980s and 1990s have not continued into this decade and may be
leveling off (Flegal et al, 2012). However, as one-third of the adult population and oneseventh of the children and adolescents population are considered obese, obesity has
become a serious issue related to a number of social and economic problems for the U. S.

Studies indicate that obesity is a risk factor for a variety of chronic conditions including
diabetes, hypertension, high cholesterol, stroke, heart disease, certain cancers, and
arthritis (Flegal et al., 2010). Higher rates of obesity are associated with higher mortality,
primarily from cardiovascular disease, diabetes, kidney disease, and certain cancers
(Flegal, Graubard, Williamson, & Gail, 2007). In addition, a number of studies have
investigated weight-based discrimination in different circumstances in daily life. The
results point to hiring prejudice, insensitivity and inequity in wages, promotions and
employment termination in work settings (Puhl & Brownell, 2001). In conclusion, people
who are overweight and obese are often faced with health and societal challenges than
those who are not. However, overweight and obesity conditions not only cause problems
in one’s personal life, they also create economic burdens for the whole society. The
dramatic increase in obesity over the years is well documented. As a result, the cost of
treating obesity-related diseases has also increased (Finkelstein, Fiebelkorn, &Wang,
2004).
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The direct costs for obesity intervention are substantial. A 2003 study revealed that for
the U.S. as a whole, 6% of total adult expenditures, 7% of Medicare expenditures and 11%
of adult Medicaid expenditures are attributable to obesity. These figures indicate that
obesity imposes a substantial drain on state health care resources across states
(Finkelstein et al., 2004). Furthermore, another study conducted by Sturm suggests that
obesity increases health care costs by 36% and medications costs by 77%, compared with
being in a normal weight range (Sturm, 2002).

1.2

Food Eaten away from Home and Its Contribution to Obesity

It seems that obesity is perpetuated by a series of vicious cycles, which in combination
with an increasingly obesogenic environment, accelerates weight gain and represents a
major challenge for weight management. Actually, the basic causes of obesity are readily
apparent to everyone—eating too much and exercising too little (Swinburn & Egger,
2004). It is acknowledged that these two parts work together contributing to obesity, and
neither can be underestimated; however, this study only focuses on the former, that is,
how could we influence the “weight gain train” from the food intake perspective.

The research starts with one simple question: where do we consume our food? According
to a 2010 economic research report by the United States Department of Agriculture
(USDA), Americans spend a large share of their food budget (41%) on food away from
home, which has been found to be less nutritious than food prepared at home (USDA,
2010). This statement is based on several other studies about the diet quality of food
eaten away from home. Using the data from the National Health Interview Survey (NHIS)
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and NHANES, researchers were able to prove that frequent consumption of commercially
prepared meals was associated with higher intake of calories, total fat, and saturated fat,
as well as lower intake of carbohydrates, compared with less frequent consumption of
such meals (Kant & Graubard, 2004). Consequently, for the average consumer, eating
one meal away from home each week translates to roughly two extra pounds each year
(USDA, 2010).

Specifically, eating away from home has been classified into two categories, eating out at
fast-food outlets and eating out at other types of restaurants (Duffey, Gordon-Larsen,
Jacobs, Williams, & Popkin, 2007). A number of studies showed a positive relationship
between eating away from home and increased BMI in both categories. In general,
studies suggest that increased consumption of fast food over time leads to greater weight
gain than is observed with increased restaurant food consumption (Duffey et. al, 2007).
This makes fast-food consumption the priority focus for this study.

The patchwork of state and local laws, as well as a new focus on obesity prevention, has
led to new federal menu labeling legislation. The legislation was contained in the Patient
Protection and Affordable Care Act of 2010, commonly known as the health care bill,
which was signed on March 23, 2010. The bill requires restaurants and similar retail food
establishments with 20 or more locations to list calorie content information for standard
menu items on restaurant menus and menu boards, including drive-through menu boards.
Other nutrient information – total calories, fat, saturated fat, cholesterol, sodium, total
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carbohydrates, sugars, fiber and total protein – would have to be made available in
writing upon request (Patient Protection and Affordable Care Act of 2010, Section 4205).

In addition, the U.S. Food and Drug Administration issued a detailed proposal to
implement nutrition labeling of standard menu items in restaurants and similar retail food
establishments (U.S. Food and Drug Administration, 2011, p.19192). The proposal
includes the types of restaurants or establishments covered, specific requirements for
calorie display, a statement concerning suggested daily caloric intake (2000 calorie diet)
to help the public understand the significance of the calorie information provided, as well
as the availability of additional written nutrition information and the relationship between
the federal requirements and state and local laws (FDA, 2011).

1.3

Efficacy of Menu Labeling in Quick-Service Restaurants

Providing nutrition information in quick-service restaurants is not a brand new topic.
Indeed, studies have been done to study the influence that revealing menu item nutrition
information had on customers’ product evaluations, purchase intentions and purchase
behavior. Existing research on the efficacy of menu labeling has produced mixed findings.
One study showed that offering information on the menu board raised the awareness of
customers in a quick-service restaurant (Dumanovsky, Huang, Bassett, & Silver, 2010)
Other studies have demonstrated a decrease in calories ordered (Chu, Frongillo, Jones, &
Kaye, 2009; Bassett et al., 2008; Tandon, Wright, Zhou, Rogers, & Christakis, 2010;
Pulos & Leng, 2010) and consumed (Roberto, Larsen, Agnew, Baik, & Brownell, 2010)
after implementation of menu labeling, still others have found little change in the calories
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ordered (Finkelstein, Strombotne, Chan, & Krieger, 2011; Vadiveloo, Dixon, & Elbel,
2011). While one found that calorie labels decreased calories ordered in some but not all
restaurants surveyed (Dumanovsky et al., 2011).

1.4

Purpose of the Study

These mixed results indicate that customers in quick-service restaurants might not notice
and use the nutrition information on the menu board as would be expected. Other
methods of providing nutrition information to the customers should be explored.

Current literature has focused mainly on the provision of nutrition information in the
form of written information on the menu boards, which can be explained as a delivery of
a passive message requiring consumers to read and use the information. However, little
research has been conducted to make a comparison between different degrees of passive
message delivery. Moreover, there has been little research using active messages that do
not require consumers’ effort to look for, or in other words, forces consumers to notice
the nutrition information.

Therefore, the purpose of this study was to a) make a comparison between different
degrees of passive messages to reveal nutrition information and their respective influence
on consumers’ purchase behavior. Additionally, the study also focused on b) comparing
between a single method (only a passive message provided) and a combined active and
passive delivery method to determine the most effective way for the customers to notice,
receive and use nutrition information in a fast food restaurant.
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1.5

Significance of the Study

The results of this study are useful in several ways. For policy makers, understanding the
most effective methods for guiding consumer behavior would be helpful in structuring
legislation. Future laws and regulations may then have a better idea as how to deliver
nutrition information so that it can be most accepted and used by fast-food consumers.
For the fast-food industry, using the best method of providing nutrition information may
be a gesture to state that the fast-food restaurants care about their consumers’ health as
well as profits. Besides, consumers in fast-food restaurants can make rational purchases
based on scientific calculation of nutrition, which could help in building healthier eating
habits.

1.6

Significance of the Study

The results of this study are useful in several ways. For policy makers, understanding the
most effective methods guiding consumer behavior would be helpful in structuring
legislation. Future laws and regulations may then have a better idea as how to deliver
nutrition information so that it can be most accepted and used by fast-food consumers.
For the fast-food industry, using the best method of providing nutrition information may
be a gesture to state that the fast-food restaurants care about their consumers’ health as
well as profits. Besides, consumers in fast-food restaurants can make rational purchases
based on scientific calculation of nutrition, which could help in building healthier eating
habits.
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CHAPTER 2. LITERATURE REVIEW

2.1

Consumers’ Preferences for Nutritional Labeling

Nutritional labeling refers to the provision of nutrition information on a food products’
package label. Its purpose is to enable customers to follow the dietary guidelines within
their country, help them purchase nutritious foods and to consume nutritionally balanced
meals, in accordance with the Codex Alimentarius Commission’s (the agency responsible
for the implementation of the joint FAO/WHO foods standards program) guidelines
(Grunert, Wills & Fernandez-Celemín, 2013).

Research on the characteristics of nutritional labeling and consumers’ corresponding
preferences can be divided into two broad categories. They are the format of the labeling,
which refers to the type of information provided, and the wording of the labeling, which
refers to the way the information is presented (Hieke & Taylor, 2012).

Regarding the format of nutritional labeling, empirical studies have mainly focused on
three aspects. These include the literal content, complexity and appropriate amount of
product-related information (Hieke & Taylor, 2012). Study results suggest that
consumers generally prefer labels with more detailed nutrient content information as
compared to summary information (such as average values) or adjectival description
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(such as “high/low in”) in terms of information processing and comprehension (Asam &
Bucklin, 1973; Freiden, 1981; Lenahan, Thomas, Taylor, Call, & Padberg, 1973;
Scammon, 1977; Viswanathan & Hastak, 2002). However, other studies have found
thatsome labels (such as those that use the Recommended Daily Allowances or RDAs)
may be perceived as more informative and are preferred by the consumers, but are not as
well used when it comes to actual food choices (Venkatesan, Lancaster, & Kendall, 1986).

Subsequently, to stimulate concern among consumers to pay attention to nutritional
information, it has been suggested that detailed nutritional content and recommended
daily values should be provided. On the other hand, other studies have found that
consumers prefer simplified, easy-to-use labels when it comes to actual food choices
(Burton & Andrews, 1996). Furthermore, although consumers may indicate a preference
for the largest amount of information to be offered, a surplus of information has been
found to result in poorer performance in terms of comprehension and ease of use in
making food choices (Block & Peracchion, 2006; Burton, Biswas, & Netemeyer, 1994),
or even to deter consumers from using this information in making purchase or
consumption decisions (Brucks, Mitchell, & Staelin, 1984). In addition, generalized
claims such as “no cholesterol” have also been found to lead to significant nutritional
misunderstandings when presented either on a package (Burke, Milberg, & Moe, 1997)
or as a promotional claim in advertising (Andrews, Netemeyer, & Burton, 1998).
Therefore, consensus on an appropriate format for nutrition labeling has not yet been
determined.

10
Regarding the wording of nutritional labeling, research has been conducted on both the
qualitative and quantitative information presented. Qualitative information refers to the
nature of the conveyed message. For example, considerable research has focused on the
framing of health messages. Russo Staelin, Nolan, Russell & Metcalf. (1986) found that
neutral information such as lists of vitamins and minerals on nutrient content increased
consumer nutrition knowledge, but did not influence their actual purchase behavior.
However, disclosure of negative food components (sugar) in a food led to greater
purchase of a same-category food low in sugar. Similar findings were revealed by
Moorman and Bushman’s research later in the 1990s. Consumers were more motivated
and able to process negative consequence information or warnings (statements regarding
risks for disease-related conditions) and use it in making actual purchase decisions when
the negative consequence information became more arousing and specific in instruction,
and if the risk was credible and well-known (Moorman, 1990; Bushman, 1998).

Another area of research focuses on the usage of additional specifications such as
“high/low in”. For example, Garretson and Burton determined in 2000 that health-related
information about fat affected consumer evaluation and perception of disease risks
whereas information about fiber did not (Garretson & Burton, 2000). Further studies
found similar results. In an experiment, Wansink and Chanson (2006) discovered that
claims like “low-fat” increased food intake during a single consumption occasion, both
for hedonic and utilitarian snacks (Wansink & Chandon, 2006).
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Consumer nutrition knowledge appears to be crucial when processing information and
making purchase and consumption decisions. Howlett, Burton & Kozup (2008) found
that consumer knowledge about trans-fat could highly moderate the effects of trans-fat
labels on consumer risk perception and product evaluation. Consumers with low
knowledge levels may have significant misinterpretations regarding products with transfat labels.

Quantitative information refers to the provision of summary facts and reference values.
Barone, Rose, Manning, & Miniard (1996) compared the effects on consumer product
evaluation of reference values (percent daily values) and summary information (averagebrand values such as recommended daily intake) on nutritional labels. Results showed
that average-brand values were better at helping consumers distinguish between a healthy
and a less healthy product. Studies were also conducted to find out why the provision of
daily-recommended values had a poorer performance in reducing overconsumption. The
results pointed to consumers’ lack of knowledge in using these percentage values in
evaluating dietary recommendations (Li, Miniard, & Barone, 2000). Block and Peracchio
(2006) showed that even physicians were not able to transform the percentage daily
values from the nutrition facts panel into milligrams.

When it comes to a comparison between numerical and narrative nutrition information,
research results indicate that the descriptive nature of qualitative information such as
“(very) high” or “(very) low” has several advantages over quantitative information in
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terms of the weight attributed to product information when evaluating and judging food
products (Burton, Biswas, & Netemeyer 1994; Scammon 1977; Viswanathan 1994, 1996).

2.2

Consumer Factors that Influence Use of Nutrition Information and Food Choice

Every coin has two sides. In other words, in addition to the importance of nutrition label
format and wording in influencing consumers’ understanding and usage of the
information, the consumers’ own thoughts, knowledge, and background may have
additional influences on comprehension. The literature in this regard has focused on two
main aspects: personal factors and socio-demographic factors.

Although nutritional information may be offered on labels, comprehension is seen as an
important factor when assessing enduring motivation (involvement) and enduring ability
(nutrition knowledge) to process nutrition information (Hieke, & Taylor, 2009). A
personal characteristic that has been found to be a significant positive predictor for
consumer search and use of nutrition information is the superordinate concept of the
enduring importance of nutrition, which comprises both motivation and ability (Wang,
Fletcher, & Carley, 1995). Research has been done in this area to underpin the influence
this predictor has on consumer purchase behavior. Previously, a study conducted in 1986
showed that consumer nutrition information search and use could be significantly
affected by a consumer’s belief of the importance of food consumption on future health
(Feick, Herrmann, & Warland, 1986). Syzkman, Bloom and Levy (1997) had similar
findings in a later research study. They found that increased consumer nutrition
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knowledge about blood pressure, heart disease, and cancer could change consumers’
purchase decisions after exposure to nutritional labels.

Studies by Nayga, Lipinski, and Savur in 1998 and 2000, however, did not demonstrate
any direct effects of nutrition knowledge on the probability of using nutritional labels.
This may have occurred because nutrition knowledge did not adequately measure
consumer ability to evaluate the nutrition information on labels (Nayga, Lipinski, &
Savur, 1998), or simply a result of consumers not being able to translate their knowledge
about nutrition information into adequate behavior (Nayga, 2000). Research conducted
by Moorman (2004) suggested an additional reason that during the use of nutrition
information, consumers may only read and process the information that corresponds with
their personal belief system.

Socio-demographic factors cover a lot of different areas, and are also thought to be
possible predictors for nutrition information use. The current literature mostly discusses
age, gender, family size and living situation (as demographics factors), as well as
education, income and occupation (as socioeconomic factors).

Age is a controversial factor. Moorman (1990) found that aging might increase consumer
perception and ability to process information; however, the levels of comprehension may
also become worse as consumers grow older. Another study by Cole and
Balasubramanian (1993) had similar results in that there was a negative relationship
between age and success of information use. Elderly consumers have also been reported
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to lack the ability to search as intensely and accurately as compared to a younger
demographic (Wang, et al., 1995). On the other hand, other research studies could not
prove that the age of a head of household was a major determinant in consumer use of
food labels (Klopp, & McDonald, 1981; Nayga, Wang, Fletcher, & Carley, 1995).

Likewise, research about gender as a socioeconomic predictor produced conflicting
results. Several studies found no difference between male and female shoppers in the
likelihood of using nutrition labels (Nayga, 2000; Nayga, Lipinski, & Savur, 1998; Klopp,
& McDonald, 1981). By contrast, another study focused on high school students in a
school cafeteria found that females, and students who thought about their health and
weight more frequently when deciding what to eat, were more likely to report greater
interest in labeling (Shannon, Story, Fulkerson, & French, 2009).

Not a lot of research has been done in the area of family or household size as a predictor
for consumer use of nutrition labels. However, one study revealed that larger households,
especially ones with small children, tended to use food labels more than smaller
households (Feick, et al., 1986; Wang et al., 1995).

Education is often thought to be a major predictor of nutrition information use since
education has been found to be associated with information acquisition and healthy
behavior. Klopp et al. first reported that food label users tended to be more highly
educated than non-users (Klopp et al., 1981). This statement was supported by several
other studies: A higher level of education is seen as a predictor of nutrition information
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usage because of a greater awareness that nutrition content of food and a greater ability to
comprehend this kind of information in general terms (Nayga, et al., 1998; Feick et al.,
1986; Wang et al., 1995). In addition, education is associated with a higher literacy level.
It has been proven that “literacy level has a significant effect on consumers’ ability to
process and understand the Nutrition Facts Panel” (Viswanathan, et al., 2009, 135-145).
Contrary to these findings, another study suggested that education might negatively
influence consumers’ motivation to process nutrition information as consumers perceive
their knowledge to be sufficient (Moorman, 1990).

The effect of income level is also controversial. On the one hand, Nayga found that
income affected consumer nutrition knowledge, but had little influence on the usage of
nutrition labels (Nayga, 2000). However, other researchers have found a positive
relationship between income level and food label use: Nayga, Lipinski, and Savur (1998)
and Wang, Fletcher, and Carley (1995) all found that consumers with higher income
levels tend to be more likely to use and compare nutrition information labels while
shopping. Finally, food expenditure levels have also been positively linked to household
use of nutrition labels in shopping decisions (Wang et al., 1995).

2.3

Menu Labeling Regulations

Unlike nutrition labeling for grocery store foods, there was no mandatory guideline for
menu labeling until 2010. On March 23, 2010, President Obama signed health care
reform legislation into law. Section 4205 of the Patient Protection and Affordable Care
Act of 2010 extended the mandate to provide calorie information to restaurants. This
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mandate requires restaurants and similar retail food establishments with 20 or more
locations to list calorie content information for standard menu items on restaurant menus
and menu boards, including drive-through menu boards. Other nutrient information, such
as total calories, fat, saturated fat, cholesterol, sodium, total carbohydrates, sugars, fiber
and total protein, has to be made available in writing upon request. Restaurants and
similar retail food establishments with fewer than 20 locations and vending machine
operators with fewer than 20 vending machines may voluntarily register to become
subject to new federal menu labeling requirements (PPACA, 2010).

2.4

Mixed Findings on the Efficacy of Menu Labeling

Admittedly, there have been many research studies done in the area of menu labeling. Of
these studies, two (conducted in New York City and King County, Washington) are
important in that they had implemented mandatory calorie information disclosure on
menu boards for food service establishments prior to the national mandate for calorie
information disclosure. They may be viewed as pilot programs in testing the efficacy of
menu labeling.

King County, Washington, fully implemented the nutritional labeling regulation on
August 1st, 2009 (King County Board of Health, 2008). Chain restaurants with 15 or
more national locations that were permitted by the Public Health Department in Seattle
and King County were required to provide calorie information on menu boards (including
drive-through menu boards) with all other information available at the point of ordering
in a flyer, pamphlet, or other approved method. The nutrition labeling regulation was
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implemented in three phases. Phase 1 (August 1st to December 31st, 2008): chain
restaurants were required to complete nutrition labeling for standard menu items or to
show their Public Health inspectors that they were taking steps toward meeting the
regulations; Phase 2 (January 1st, 2009 to August 1st, 2009): nutrition labeling regulation
went into full effect, but drive-through areas of chain restaurants were exempt at this
phase; and Phase 3 (August 1st, 2009 and after): drive-through areas of chain restaurants
were required to have nutrition information posted (King County Board of Health, 2008).

Several studies were done before, during and after the implementation of this particular
regulation (Krieger, Chan, Saelens, Ta, Solet & Fleming, 2013; Finkelstein, Strombotne,
Chan & Krieger, 2011; Tandon, Zhou, Chan, Lozano, Couch et al., 2011). The results of
the intervention were found to be mixed.

One experiment studied the influence that menu-labeling regulations had on calories
purchased at chain restaurants. This study was conducted from the fall of 2008 to the
spring of 2010 with one baseline stage (pre-intervention) and two post-intervention stages
(post-intervention stage one: four to six months after nutrition information was made
available and post-intervention stage two: 16-18 months after) in King County,
Washington. The results indicated that mean calories per purchase decreased 18 months
after implementation of menu labeling in some restaurant chains, especially taco and
coffee establishments. The gender difference was obvious, with a significant decrease in
calories for women, but not for men. No difference was found in the impact of labeling
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on calories purchased in low-income or ethnically diverse areas compared to other areas
of the county (Krieger et al., 2013).

Another study conducted by the same group of researchers focused on a Mexican fastfood chain restaurant with locations within and adjacent to King County. The experiment
had two post intervention phases, one immediately following the implementation of the
law (January 2009) until the posting of drive-through menu boards (July 2009) and the
other following the drive-through postings (August 2009 to January 2010). Each sales
transaction and the calories per transaction were compared with the baseline data that
were collected from January 2008 through December 2008. The results showed no
significant impact of mandatory menu labeling on monthly sales transactions and calories
sold per transaction in King County, Washington. Neither the total monthly sales
transactions nor the calories per transaction were affected immediately by the legislation
or affected later when calorie information was added to the drive-through menu boards
(Finkelstein et al., 2011).

Another study focused on a different target population produced similar results. Children
and parents’ purchasing behaviors were assessed in King County, Washington
immediately after the implementation of the regulation. Only English-speaking parents
who indicated that their child ate at a fast-food chain restaurant that was required to have
menu labeling were eligible. Researchers found an increase in consumer awareness.
Unfortunately, the awareness did not translate into purchasing fewer calories (Tandon et
al., 2011).
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New York City, on the other hand, implemented mandatory menu labeling even earlier.
The Department of Health and Mental Hygiene of New York City proposed to repeal and
reenact ∮81.50 of the New York City Health code, which requires chain food service
establishments within the City of New York with 15 or more locations nationwide to
have the total number of calories derived from any source for every menu item they list
on all menus, menu boards, and item tags. The amended regulation took effect on March
31, 2008, and full enforcement began on July 18, 2008 (Department of Health and Mental
Hygiene, New York City, 2007).

Some researchers conducted a study one year after New York City became the first
jurisdiction in the United States to require restaurant chains to post calorie information on
menus and menu boards. The results showed that methods of providing caloric values
elsewhere in the store instead of on the menu board at the point of purchase were far less
effective at communicating this information to consumers. Also, calorie labeling on
menus and menu boards had a substantial impact on customer awareness and use of
calorie information, even in restaurants where calories had already been posted elsewhere
in the store (Dumanovsky, Huang, Bassett, & Silver, 2010).

Another research study focused on racial and ethnic minorities residing in relatively lowincome areas in New York City produced similar results. The findings did show that
there was a sharp increase in the percentage of consumers who reported noticing calorie
information. However, out of the 50% of consumers who noticed the calorie information,
only a quarter of them claimed that the information influenced their food choices. Even
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those who indicated that the calorie information influenced their food choices did not
actually purchase fewer calories (Elbel, Kersh, Brescoll, & Dixon, 2009).

A study on fast-food choices of adolescents, and children and their parents in low-income
communities under the influence of calorie labeling regulation in New York City were
compared to Newark, NJ. Survey and receipt data were collected before and after
implementation of the menu-labeling regulation and included four of the largest chains
located in these two areas. No evidence was found to prove that labeling influenced
adolescent food choices or parent’s food selections for their children (Elbel, Gyamfi,
&Kersh, 2011).

It seems that for these two pilot areas for mandatory menu labeling, the results of posting
calorie information on menu boards for fast food establishments were mixed. Generally
speaking, the implementation of calorie information on menu boards increased the
number of people who noticed and saw the information and their awareness of counting
calories in what they ordered. However, under certain conditions, people did not always
make healthy choices due to other reasons. Other factors that influence consumers’
choices may need to be considered.

Existing research on places other than King County, Washington and New York City has
produced mixed findings as well. Admittedly, several studies found promising effects of
calorie labeling on calories purchased. Research conducted by Burton, et al. (2006)
indicated that since most consumers were unaware of the high levels of calories, fat,
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saturated fat and sodium found in many regular menu items, implementation of nutrition
information on restaurant menus could potentially have a positive impact on reducing the
consumption of less-healthful foods. Another experiment conducted in a university food
service operation compared the energy content of entrees purchased by patrons when
nutrition labels were made available at the point of selection with when the nutrition
information was removed. The results showed an immediate drop in average energy
content of entrees following the provision of nutrition information, and it gradually
increased when nutrition information was removed. These changes occurred without a
negative impact on overall sales and revenue for the establishment (Chu, Frongillo, Jones,
& Kaye, 2009).

However, other research studies have suggested that there is little or no impact from
calorie labels. A sandwich study conducted by Downs, Loewenstein and Wisdom (2009)
found that the provision of calorie information had a limited effect on food choice, and
there was some evidence of a perverse, calorie-increasing effect of providing this
information to dieters. Another study focused on both the effect of calorie labeling and
value size pricing among adolescents and adults. Their results suggested that providing
calorie information for food items in fast food restaurant menus had little effect on food
choices, especially for those who regularly ate at these establishments and for those who
lacked knowledge about how to use nutrition information (Harnack, French, Oakes, Story,
Jeffery, & Rydell, 2008).
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Why do studies have such different or even contradictory results? More research is
necessary to understand which factors account for the different findings. Also, more
research is needed in how to effectively present calorie information to increase the new
regulation’s impact (Liu, Roberto, Liu, &Brownell, 2012).

2.5

Consumer Acceptance of Server Recommendation

When a customer enters a restaurant, it is normal for servers to make recommendations
regarding food and beverages. This process, also known as suggestive selling, is a critical
element in guest satisfaction, increased revenue and server tips (Owen, 2001; Johnson &
Masotti, 1990; Ralis & O’Brien, 1986). Why do consumers listen to the servers’
suggestions and let these suggestions influence their food and beverage choices? That is
because the consumers believe the server’s recommendations have a high level of source
credibility.

In 1996, Mertz proposed that source credibility was based on a multidimensional
evaluation of the source and an assessment of the source receiver dyadic relationship
(Mertz, 1996). Source evaluation is based on three dimensions: safety, qualification and
dynamism (MaCroskey & Young, 1981). Mertz’s work specifically incorporated a
consideration of the dyadic relationship between source and single recipient, instead of
the traditional relationship of one source on many recipients (Mertz, 1996).

To be more specific, safety refers to the degree to which the source is seen as being
predictably and intentionally manipulative (Mertz, 1996). Consumers are familiar with
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the situation in which the server in a food establishment makes a recommendation.
However, if a server is perceived as manipulative, the recommendation he or she makes
will be less persuasive. This notion of safety is consistent with another theory known as
the Persuasion Knowledge Model (PKM) (Friestad & Wright, 1994). PKM indicated that,
generally speaking, targets of a persuasion attempt use their knowledge of persuasion
attempts to assist them in decoding the persuasive message, thus impacting the potential
success of the attempt. In a foodservice establishment, if the server does not meet an
expectation, or the server behaves in a way that is consistent with past servers who were
perceived as manipulative, the persuasion attempt is likely to fail.

Qualification refers to the source’s perceived topic-specific expertise, ability and
intelligence. In the circumstance of a food service establishment, the topic-specific
expertise refers to knowledge regarding the particular foods and beverages available and
possibly knowledge of proper service procedures and practices. If the consumers believe
that the server has a better understanding about the available foods and beverages and the
service procedures than themselves, it is more likely that the server persuasion will be
successful.

Dynamism refers to the perception of the dynamic, energetic, and vibrant nature of the
source. Server dynamism varies greatly across servers. And even for the same server, the
dynamism may vary across time and occasions depending on mood, physical energy level,
context and more. In a situation where the food service consumer perceives a server as
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being more dynamic than the consumer himself, the persuasion of the server is more
likely to succeed.

The dyadic relationship is the comparison between the message recipients and the source
on the mentioned three dimensions. To the extent that the source is seen as rated higher
than the consumer, the source will be persuasive, whereas a rating lower than the
consumer will lead to a rejection of the influence attempt (Mertz, 1996).

2.6

The Theory of Planned Behavior

The theory of planned behavior was developed to predict human behavior with the
influence of both the human thoughts (behavioral intention) and social factors (subjective
norm) (Adjzen, 1991). The theory has received substantial empirical support for social
behavior prediction. Particularly, the application of the theory has been used in research
about food purchase and consumption behavior prediction.

2.6.1

The Theory of Reasoned Action

The theory of reasoned action was developed explicitly to deal with pure volitional
behaviors, which are the behaviors that people can easily perform if they are so inclined
to do it, or refrain from performing them if they decide against it. The theory has proved
quite successful in the context of such behavior as voting in political elections, watching
the evening news on television, and buying toothpaste at a drugstore (Ajzen, 1988).
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As its name implies, the theory of reasoned action is based on the assumption that human
beings usually behave in a sensible manner; that they take account of available
information and implicitly or explicitly consider the implications of their actions. It
postulates that a person’s intention to perform (or to not perform) a behavior is the
immediate determinant of that action. Barring unforeseen events, people are expected to
act in accordance with their intentions.

Intentions are assumed to capture the motivational factors that have an impact on a
behavior; they are indications of how hard people are willing to try and how much of an
effort they are planning to exert, in order to perform the behavior. According to the
theory of reasoned action, intentions are a function of two basic determinants, one
personal in nature and the other reflecting social influence. The personal factor is the
individual’s attitude toward the behavior, which can be explained as the individual’s
positive or negative evaluation of performing the particular behavior of interest. The
other determinant of intention is subjective norm, which is the person’s perception of
social pressure to perform or not to perform the particular behavior of interest.

Generally speaking, people intend to perform a behavior when they have a favorable
evaluation toward it and when they believe that others who are important to them think
they should perform it. However, the relative importance of attitude or normative
consideration toward behavior varies from one person to another and depends in part on
the intention under investigation. Figure 2.1 is a graphic representation of the theory as
described above.
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Figure 2.1 Theory of Reasoned Action (Ajzen, 1988)

2.6.2 The Theory of Planned Behavior
However, not all the behaviors are fully under volitional control, and it is assumed that
only those behaviors of interest in the domains of personality and social psychology fall
into the volitional category (Ajzen, 1988). Closer examination reveals that even the
mundane activities that could be executed at will are sometimes subject to the influence
of factors beyond one’s control. That is why the theory of planned behavior was
developed as compared to the theory of reasoned action, which only represents the pure
volitional behaviors that people could perform if they are inclined to, or refrain from it if
they decide not to, the theory of planned behavior is a more generalized model.

The obvious difference between the two theories is the addition of perceived behavioral
control. Perceived behavioral control refers to the perceived ease or difficulty of
performing the behavior and it is assumed that it reflects past experience as well as
anticipated impediments and obstacles. Generally speaking, the more favorable the
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attitude and subjective norm with respect to a behavior, and the greater the perceived
behavioral control, the stronger the individual’s intention to perform the behavior under
consideration. However, the theory of planned behavior does not deal directly with the
amount of control a person actually has in a given situation. Instead, it considers the
possible effects of perceived behavioral control, which is taking into account some of the
realistic constraints that may exist in achieving behavioral goals. To the extent that
perceptions of behavioral control correspond reasonably well to actual control, they
should provide useful information over and above expressed intentions. The theory of
planned behavior is shown in Figure 2.2

Figure 2.2 Theory of Planned Behavior (Ajzen, 1988)
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As shown in the figure, the theory of planned behavior has two unique features. First, the
theory assumes that perceived behavioral control has motivational implications for
intentions. Those who believe that they do not have the resources or the opportunity to
perform certain behaviors are unlikely to form strong intentions to engage in it even if
they have favorable attitudes toward the behavior and believe that those that they are
close to, such as friends and family, would approve of their performing the behavior. This
is represented by the arrow from Perceived Behavioral Control to intention in Figure 2.2.

Another feature is the possibility of a direct link between perceived behavioral control
and behavior; perceived behavioral control can help predict goal achievement
independent of behavioral intention to the extent that it reflects actual control with some
degree of accuracy. Since perceived behavioral control can be a partial substitute for a
measure of actual control, it can be used to predict behavior directly. However, there are
cases when people have little information about the behavior, or limited resources to go
on, so a measure of perceived behavioral control may add little to the accuracy of
behavioral prediction because there is little agreement between perceived behavioral
control and people’s actual control over the behavior. That is why there is a broken arrow
from Perceived Behavioral Control to behavior in Figure 2.2.

2.7

Summary

Clearly, there is no such thing as the perfect format and wording when it comes to
nutritional labeling. Consumers would prefer to have the largest amount information
available, but they tend not to use the nutrition information to make purchase decisions
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every time. This could result from consumers’ different socio-demographic factors such
as gender, income, education, family size et cetera. Although it is now required by law to
print the calorie information on menus and menu boards in food service establishments
that have more than 20 locations nationally, the efficacy of revealing calorie counts and
other nutrition information has not clearly been established. There were cases where
providing the calorie information on the menus helped in reducing the calories purchased
or consumed. However, there were also cases where the addition of caloric information
on the menus did not demonstrate the proposed effect in reducing the calories purchased.
Examining alternatives to delivering nutrition information in a manner that influences
consumer behavior in quick-service restaurant is warranted. Therefore, the purpose of
this study was to examine the effects of three calorie information delivery methods on
food choices of consumers in a quick-service restaurant, and to investigate consumers’
preferences among the three different calorie information delivery methods and their use
of the calorie information delivered.
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CHAPTER 3. METHODOLOGY

This experimental study was conducted in a quick-service restaurant located in a midwest
university. During the experiment, several new food items were developed and
questionnaires were handed out to consumers, specifically those consumers who ordered
the treatment items. The questionnaire consisted of 16 close-ended questions and one
open-ended question. Each day the data from the completed questionnaires were recorded
by the primary researcher.

3.1

Subject

The Human Subject Committee of the Institutional Review Board at Purdue University
approved this experiment. The participants were consumers of a quick-service restaurant
located in Marriott Hall, who ordered the experimental food items in the spring of 2013.

3.2

Experimental Items

Six entrées (three pairs) were developed for this experiment. Each pair had a healthier
version with a lower calorie count and a regular (or traditional) version with a higher
calorie count. The calorie count differences within each pair resulted from different
cooking methods and/or the substitution of low-fat ingredients. However, the main
ingredients for each pair of items were the same. The first pair was a Chicken Parmesan
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Sandwich. The regular (traditional) version had a breaded, fried chicken breast, topped
with marinara sauce and mozzarella cheese, while the healthy version came with a grilled,
marinated chicken breast, marinara sauce and mozzarella cheese. The second pair was
based upon a Tuna Melt sandwich. The regular version was made with regular
mayonnaise in the tuna salad and topped with cheddar cheese, while the healthy version
was made with low-fat mayonnaise and low-fat cheddar cheese. Lastly, there was a cold
wrap in the refrigerated grab-and-go section, called the Santa Fe Conductor. The regular
version was made with regular mayonnaise, and the healthy version was made with lowfat mayonnaise. Also, to visually create a new product, the healthy version used a
different color of wrap for the sandwich. Customers were offered their choice of side
items, which included carrot and celery sticks, fresh whole fruit, potato chips, or French
fries.

The calorie counts of each pair of entrées were calculated using the software Food
Processor SQL version 10.7 following a detailed recipe preparation manual. To make
sure the calculation was accurate, the primary researchers not only used the information
in the software database, but also the information from the nutrition facts table on the
package of each ingredient. Table 1 presents the caloric calculation of the six
experimental food items.
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Table 1
Calorie Counts of the Experimental Food Items
Regular Chicken

Healthy Chicken

Calorie reduction

Calorie

Sandwich

Sandwich

(Cal.)

reduction (%)

730 Cal

510 Cal

220

30.14

Regular Tuna Melt

Healthy Tuna Melt

565 Cal

335 Cal

230

40.71

Regular Wrap

Healthy Wrap

840 Cal

560 Cal

280

33.33

Note. The calorie count was calculated using the software Food Processor SQL version 10.7.

3.3

Application of the Theory of Planned Behavior

This experiment was designed as an application of the Theory of Planned Behavior.
According to the theory, performance of a specific behavior is a joint function of an
individual’s context specific behavioral intentions and perceived behavioral controls.
Behavioral intentions are composed of three conceptually independent determinants: (1)
attitude towards the behavior in question, (2) subjective norms, and (3) perceived
behavioral control. Specifically, attitude refers to the degree to which a person has a
favorable or unfavorable evaluation or appraisal of the behavior in question. Subjective
norms refer to the social pressure to perform or not perform the behavior. Whereas,
perceived behavior control refers to people’s perception of the ease or difficulty of
performing the behavior of interest. When there is no perceived difficulty in performing a
behavior, the behavioral intention predicts the behavior with a high degree of accuracy
(Ajzen, 1991).
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The purpose of this study was to evaluate the influence of different nutrition information
delivery methods on customers’ purchase behavior. So, the behavior in question was
whether the customer would actually buy a healthy item after receiving the nutrition
information, and to see whether changing or increasing the “volume” of the nutrition
message (passive or active delivery) had any influence on purchase behavior.
According to the theory of planned behavior, influences on customers’ intentions in
selecting healthy food items over the regular or traditional items can be divided into three
parts. Attitude can be explained by the sum of subjective beliefs and the evaluation of the
outcome. If the consumers believe that purchasing a healthy food item in a quick-service
restaurant could result in an outcome of becoming healthier and their evaluation of the
outcome of purchasing the healthy food item is positive, it can be deduced that the
customer has a favorable attitude toward purchasing the healthy item. Otherwise, the
attitude would be negative.

The second determinant under consideration is subjective norm, which also can be
divided into two parts. One is the normative belief concerning customers’ referents. The
other is the customers’ motivation to comply with the referents. Since this research falls
under the broad area of food intake and its consequences to personal health, the referents
in this situation would be the people who, in most cases, dine with other customers, such
as family members and close friends; or those who may provide information or
suggestions about food intake, such as dietitians and physicians. The more referents with
which the customers are motivated to comply, the more social pressure the customers
receive to perform the behavior of purchasing the healthy items.
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The importance of perceived behavior control in this experiment should not be
underestimated. However, it is not necessary to evaluate the perceived behavior control
of all the menu items in the experiment restaurant; the focus is the perceived behavior
control of choosing one experimental item over the other. Because the experimental items
were developed to be similar to each other in terms of price, portion size, ingredients and
taste, the perceived behavioral control for choosing one out of a pair of experimental
items was expected to be considered by consumers at the same level.

Assuming attitude does not change over very short time intervals, if the customers
experienced different degrees of social pressure to choose the healthy food items because
of the different methods of delivering the information, the extent of their intentions
toward purchasing healthy food items would consequently vary. Thus, their purchase
behavior will vary accordingly.

3.4

Design of the Treatments

The experiment began three weeks after the semester began in order to allow consumers
to become familiar with the new menu items and to get used to campus life once again.
The experiment started on the third week of January. The first experimental week was
used as the baseline week. No calorie information was provided in this first week and no
questionnaires were handed out to the consumers. Six experimental food items were
offered which included three pairs of entrees. Each pair of entrees consisted of a healthy
version and a traditional version. The word “Healthy” and “Traditional” were placed on
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the digital menu boards to let the consumers know about the difference between the two
versions. In this first week, no hard-copy menu was available.

In experiment week two, the calorie counts of each experimental item were provided
using the software Food Processor SQL version 10.7. A paper menu was available with
calorie counts next to each food item. The digital menu boards also added the calorie
count for all of the food items. This first treatment was called the simple passive calorie
information delivery method since it provided calorie information on a paper menu as
well as on the digital menu boards. The calorie counts for all food items offered were
made available as the researchers did not want the consumers to only focus on the six
experimental food items, thus influencing the effect of the subsequent treatments.

Next, two 30 inch by 30 inch posters with color pictures of the six experimental food
items and their calorie counts were printed and added to the experiment on week three as
part of the second treatment. The second treatment provided enhanced passive calorie
information delivery because it had the calorie counts for each food item on a paper menu
and digital menu boards, as well as the six experimental food items’ pictures with their
respective calorie count on color posters. This time, the intention was to focus consumers’
attention on the experimental food items and encourage the consumers to notice the
differences and purchase the healthy version.

Finally, week four added the cashiers as part of the information delivery in that they
mentioned the difference in calories between the two versions of each pair of
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experimental food items prior to the customers’ final purchase decision. This third
treatment was called the mixed calorie information delivery method, because it had the
features of both passive calorie information delivery and active calorie information
delivery (the cashier’s verbal prompt). This treatment was designed to be the most
influential among the three treatments since it presented the calorie information in the
most forms and included a more active delivery method (the verbal prompt).

Besides escalating the calorie information delivery methods, the experiment was also
designed to examine the effect of a mixed calorie information delivery with calorie
information printed on the menu, presented on the digital menu boards and told by the
cashiers. Research studies about the content and format of the printed nutritional labeling
has been discussed in the previous section, but the use of the cashier as part of the
nutrition information delivery method has not been previously researched. The purpose
of using the cashier to deliver the message was to evaluate how this influences consumers
(i.e. is there a high level of source evaluation or perhaps greater awareness of information
so that consumers’ decisions include the use of cashiers’ suggestions).

According to Mertz’s framework, source evaluation is based on three dimensions, safety,
qualification and dynamism. Another important factor is the dyadic relationship between
the source and the single recipient (Mertz, 1996).The cashiers were advance trained for
this experiment to follow specific instructions using the Mertz framework in order to
make the “source” given to the consumers have the most influence.
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The cashiers were asked to wait for the consumers to make a decision. If consumers
selected one of the six experimental entrees, the cashiers would tell them the difference in
calories between the traditional and healthy food items. More specifically, if the
consumers chose the healthy item, the cashier would tell the consumer how many fewer
calories they would be consuming today. If the consumers chose the traditional item, the
cashier would recommend the healthy version instead.

During the process, the cashiers were asked not to push the sales of the healthy items,
rather to inform the consumers about the calorie difference. If a consumer wished to
order his or her original selection, the cashiers did not try to change the decision other
than providing the calorie information. In this way, the server would not be considered as
being predictable or intentionally manipulative. The source would be considered safe.

Food Processor software was used to calculate the calorie differences among the
experimental items according to standardized recipes; therefore, the calorie counts were
considered accurate. In addition, the restaurant where the experiment was conducted was
fully operated by students majoring in Hospitality and Tourism Management under the
supervision of several professors and teaching assistants; there was no doubt that the
recipes were followed strictly. All the students working in the restaurant were trained and
tested in food and beverage service procedures and practices, especially the cashiers. So,
the source was considered to have a high qualification level.
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Although cashiers’ dynamism varies from person to person, the cashiers were all
considered qualified to perform the job. Every day, the cashier was given an encouraging
pep talk as well as a final instruction regarding the primacy of the consumer prior to that
day’s experiment.

3.5

Questionnaire Design and Hypotheses

The questionnaire was designed according to the Theory of Planned Behavior with some
minor modifications. According to the theory, the behavioral achievements depend
jointly on motivation (intention) and ability (perceived behavioral control); and, intention
has three conceptually independent determinants, attitude toward the behavior, subjective
norm and the perceived behavioral control (Ajzen, 1991).

Consumer attitude toward nutrition information and healthier food was gathered using
questions such as “how interested are you in nutrition information?” and “How willing
are you to change your original food choice for a healthier version?”

The different treatments for each experimental week were considered the different levels
of subjective norms. Starting with paper and digital menus that had calorie counts for
every food item in the restaurant, to the addition of color posters with appealing pictures
that emphasized the experimental items, to lastly, cashiers reading the information and
stating the calorie difference directly to consumers, each method added more social
pressure for consumers to make a healthy choice.
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With regard to perceived behavioral control, for each pair of the experimental items, the
perceived difficulty of making a choice between the two items was assumed to be similar
because each pair had the same price and used similar ingredients. On the other hand, the
perceived ease of purchasing one item from the two options was assumed to reflect past
experiences as well as anticipated obstacles. The six menu items were added at the point
of collecting baseline data (week one), so there was little chance for the consumer to
develop any biases towards a specific dish. In sum, the level of perceived behavioral
control within a pair of experimental entrees was considered the same.

The questionnaire included questions that sought consumers’ interest level in obtaining
the nutrition information through active (direct verbal communication) and passive
nutrition (static menu content) message delivery in general.

The goal of this study was to observe whether a purchase behavior (healthy choice)
differed from the original intention (regular choice) as a result of the treatment (message
delivery). If so, the treatments would be considered effective.

Broad research questions that guided this study included:
1). What are consumers’ attitude towards the availability of nutrition
information?
2). Do consumers read the nutrition information on the menu when they
dine in a quick-service restaurant?
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3). Do consumers use the nutrition information on the menu when they
dine in a quick-service restaurant?

As for consumer preference towards the nutrition information delivery methods,
the following hypotheses were proposed:
H1: Consumers have a stronger preference towards the nutrition
information provided verbally by a cashier than printed in text on the
menu.
H2: The cashier’s suggestion is more influential as compared to nutrition
information printed on the menu in guiding consumers to purchase a
healthier food item.
As discussed in the literature review, consumer factors could also influence nutrition
information use. So, the questionnaire included socio-demographic questions about age,
gender, education, income level and the frequency of dining in this particular restaurant:
H3: Consumers’ tendency to purchase healthier items is positively related
to their age, education level and monthly income and the frequency
they patronize the quick-service restaurant.
H4: Females have a greater tendency to purchase healthy food items as
compared to males.
Since the experiment was designed according to the theory of planned behavior with
some minor modifications, there were hypotheses related to the theory of planned
behavior that needed to be tested:
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H5: Consumers who have a more favorable attitude towards changing the
original order to a healthier item are more likely to purchase healthy
food items.
H6: The three calorie information delivery methods (treatments) are
significant in guiding the consumers to purchase healthy food items.
H7: The three calorie information delivery methods differ significantly
from each other in influencing consumer’s selection of healthy food
items.
Consumers may have personal biases that influence their final choices. Because of this,
respondents were asked to prioritize their top three reasons for choosing the entrée that
they did. Also, customers were asked about any special dietary constraints. Those who
were on a special diet were excluded from the sample for testing the hypotheses listed
above under the assumption that they were being influenced by internal influences more
so than by the external influences represented by the nutrition content delivery.

Data were collected via questionnaire over the course of three weeks. Each week the
questionnaires had a different color with the same questions and same layout. This was
done to help distinguish each treatment from the others and help in data entry.

3.6
3.6.1

Experimental Design

Preparation for the Experiment

The experiment was conducted in the Boiler Bistro restaurant at Purdue University on the
West Lafayette, Indiana campus. The Boiler Bistro is a student operated quick-service

42
restaurant that only serves lunch on weekdays. It is located on the first floor of Marriott
Hall, which is a convenient location on campus just two blocks west of the campus center,
the Purdue Memorial Union. In addition to faculty, staff and students, the restaurant also
caters to visitors who come to campus. The Boiler Bistro is similar to any other Midwest
quick-service restaurant. It has approximately 70 seats, and serves an average of 250
customers daily. The only difference between this restaurant and other regular quickservice restaurant is that it is fully operated by the undergraduate students in the
Hospitality and Tourism School at Purdue University. In this required course, junior
students work in each position such as preparation, cooking, serving, and cleaning.

This restaurant was chosen for several reasons. First, this restaurant has a diverse
customer base. It is located on a bus route and has parking space nearby, which makes it
easy for everyone on campus to patronize. In addition, the restaurant serves typical fast
food items such as cheeseburgers, pizzas, soups and salads, which makes the menu
similar to most other fast-service outlets. More importantly, this restaurant is fully
operated by students who major in hospitality and tourism management under the
supervision of several managers, teaching assistants, and professors; this presumes a level
of consistency in terms of product and service.

Although only open for about one year, the Boiler Bistro became a place for people on
campus to go for lunch. Thanks to its convenient location and satisfactory customer
service, it also had a number of loyal customers. Restaurant sales have continued to
increase. Compared to the spring semester, the fall semester in 2012 saw an average 20%
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increase in daily sales. Furthermore, the Boiler Bistro set sales records each week over
the fall semester. After trying new menu items during the summer and fall semesters in
2012, the restaurant developed a relatively stable menu by the end of 2012. The
restaurant was, therefore, thought to meet all of the conditions necessary to conduct the
experiment.

Permission for the study was granted by the school head, as well as the professors, chefs,
and managers who oversaw the lunch lab course. The chef and foodservice manager were
consulted about menu changes, poster presentation and data collection procedures.
Cashiers were briefed about the schedule of the experiment and were asked to follow the
instructions developed for the experiment. Several graduate students were hired to collect
questionnaires along with the primary researcher. Free cookies were offered as an
incentive for completing the questionnaire.

3.6.2

Conducting the Experiment

The Boiler Bistro opened on January 7th, 2013 after a three-week winter break. The
experimental items were added the first day it opened, and were titled “traditional” or
“healthy”. There was no data collection in the first week in order to allow consumers to
get used to the new menu items, and also for the new students to become familiar with
the recipes.

The experiment started January 14th, 2013. However, this week was treated as the
baseline week for rest of the experiment. Nothing changed as compared to the first week
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of operation in January. No nutrition information was provided during either week, and
no questionnaires were collected. Total daily sales were recorded and the menu mix
percentages were calculated.

In the second week of the experiment, basic nutrition information in the form of calorie
counts was made available on paper menus and on the digital menu board. All the food
items’ calorie counts were listed because the primary researchers did not want to
emphasize the experimental items by singling them out on the menu. According to
Section 4205 of the Patient Protection and Affordable Care Act of 2010, calorie counts
are the only required nutrition information on the menu. Other nutrition information was
provided upon written request in a brochure because studies have shown that a surplus of
information can result in poorer performance regarding comprehension and ease of use in
making food choices (Block and Peracchio 2006; Burton, Biswas, and Netemeyer 1994;
Hackleman 1981; Jacoby, Chestnut, and Silberman 1977; Levy, Fein, and Schucker 1996;
Scammon 1977); so, for the purposes of this study nutrition information followed the
basic parameters of the Patient Protection and Affordable Care Act.

Tuesday and Thursday were chosen to hand out questionnaires for the simple nutrition
information content delivery treatment. Purdue University has a class system in which
Mondays, Wednesdays and Fridays are used to schedule some classes, whereas other
classes are offered on Tuesdays and Thursdays. This results in a similar consumer
composition on Mondays, Wednesdays and Fridays and similar consumer composition on
Tuesdays and Thursdays. The reason Tuesdays and Thursday were chosen was because
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Monday, January 21st, was Martin Luther King Day and the Boiler Bistro was closed for
business. Monday and Wednesday consumers were surveyed on subsequent treatments.

The third experimental week started January 28th, 2013. During this week, the nutrition
information delivery was expanded. In addition to the calorie count being provided on the
paper and digital menus, two 30 inch by 40 inch color posters showcasing the six
experimental items’ pictures and calorie counts were displayed making it very easy to
graphically compare the differences between each version of the experimental menu
items. These posters were hung on either side of the digital menu board, in clear view of
the consumers. Questionnaires were handed out on Monday and Wednesday to reach this
group of customers.

The fourth experimental week featured the maximum content delivery treatment, where
the cashier’s verbal recommendation of the healthy item was added. All the cashiers were
trained on a script and asked to encourage an atmosphere promoting the healthy food
choice.

Again, the questionnaires were handed out for data collection in this week. Since the only
weekday that had not been used for data collection was Friday, this became the primary
day for questionnaire collection during this week’s treatment. After comparing the sales
amount, and completed questionnaires from the other four days, Monday and Wednesday
were added to increase the response rate.
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3.7

Data Collection

Each day of the experiment, the primary researcher would first confirm the treatment was
in place, which meant the calorie information was presented according to the research
design. Then, two tables were set up near the two cashier registers with questionnaires
and pens ready on them. Two 30 inch by 40 inch posters were set up in front of the tables
to explain the process of the experiment and to give direction to return the questionnaire
when finished. There were also pictures of the experimental items on the poster to
highlight them.

Altogether there were eight graduate students who assisted with handing out the
questionnaires. All followed the instruction sheet developed for the experiment. Before
the data collection on each experimental day, the process was explained to those who
would be responsible for handing out questionnaires. They were asked to read the
instruction sheet after getting a basic idea about the process. On the sheet, there were
specific requirements as to whom to approach and what kind of questions to ask before
letting the customers complete the questionnaires. The primary researcher was also
present in case there was a problem during the process. After completing the
questionnaire, the participants received a free cookie as an incentive. The questionnaires
were collected and placed on the corner of the table with a piece of paper on top of it to
make sure nobody could see the survey responses.

After each day’s data collection, the questionnaires were marked with a number
according to the order in which they were finished. Then the primary researcher would
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input the data into Excel work sheets for future analysis. Throughout the process the data
were held confidential.

Also, the daily sales mix, aggregated by the point of sale system, for each day of the four
experimental weeks was obtained from the business office.

3.8

Data Analysis

All data analyses were performed using Statistical Analysis System (SAS, version 9.3,
SAS Institute Inc., Cary, NC). All returned questionnaires were included in the database.
The questionnaires that had more than 10% missing values were subsequently discarded
from the analysis. For the remaining questionnaires, those questions that were not
answered were treated as missing values in the data analysis. To estimate the response
rate, the number of consumers who dined in the restaurant on the days the questionnaires
were collected was estimated to equal the number of entrees sold during the same time
period, assuming that each consumer would order only one entrée for their meal. During
the data analysis, one-way analysis of variance (ANOVA), ordinal logistic regression,
frequency test, and means tests were conducted. A significance level of 0.05 was applied
to all tests.
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CHAPTER 4. RESULTS

A total of 172 questionnaires were collected during the three experiment weeks. Five
questionnaires were discarded because they were substantially incomplete (less than
90%), leaving 167 questionnaires for inclusion in the final analysis. Fifty-two were
returned during week two when calorie information for each food item was presented on
the printed menu and digital menu board (simple passive delivery). Fifty-seven were
returned during week three when the calorie information of the six experimental food
items was emphasized on two color posters in addition to the paper menus and digital
menu boards (enhanced passive delivery). Fifty-eight were returned during week four
when the calorie counts of the experimental items were verbally explained by the cashiers
in addition to the color posters and printed menu and digital boards with calorie counts
(mixed delivery). To estimate the response rate, the total number of the six experimental
items sold during each experimental day was assumed to be equal to the number of
consumers who purchased the experimental items, i.e. each consumer purchased only one
experimental food item. The number of entrees sold for each experimental day was
recorded. The total number of experimental items sold each week was 97, 135 and 147
respectively, resulting in an estimated response rate of 53.61% for week two, 42.22% for
week three and 39.46% for week four.
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4.1

Demographics of the Sample

The sample was slightly skewed to female respondents (58.08%) as compared to
male respondents (41.92%). Since anyone who ordered one of the experimental food
items was asked to complete a questionnaire, the skewed sample may be an indicator that
females are more willing to participate than males, or that females are more interested in
the experimental items than males. Respondents’ ages ranged from 19 to 67 years old,
with more than 65% of the sample between 19 to 29 years old. This may be because the
experiment was conducted in a quick-service restaurant located on a university campus,
with the majority of the consumer population consisting of college students between 18
to 22 years of age. This may also be the reason that more than 70% of the population had
an annual income of less than 30,000 U.S. dollars. About half of the sample reported that
they dine twice or more per week in this restaurant, which suggested that the restaurant
has a relatively stabilized consumer base. In addition, the education level distribution was
obviously skewed toward the highly educated sector of the population, with more than 65%
of the sample having completed a bachelor’s degree and about 40% of the sample having
completed a master’s degree. Only nine (about 5%) of the respondents were following a
special diet, all of which were low-fat and/or low sodium. Because their menu selections
may have been influenced by their diet as opposed to the marketing variables, these
responses were not included in the model. The demographic information is provided in
Table 2.
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Table 2
Sample Demographics
Simple Passive Enhanced
delivery
passive delivery
N
%
N
%
Gender
Female
Male
Age
19-29
30-39
40-49
50-59
≥60
Frequency
0-1 time/ week
2-3 times/ week
4-5 times /week
Education
High school
Bachelor degree
Master’s degree
Doctorate
Others
Income
Below $10,000
$10,000 to $29,999
$30,000 to $49,999
$50,000 to $69,999
$70,000 to $99,999
$100,000 or more

Combined
delivery
N
%

Total
N

%
58.08
41.92

26
26

50.00
50.00

33
24

57.89
42.11

38
20

65.52
34.48

97
70

38
5
5
4
0

73.08
9.62
9.62
7.69
0

32
10
7
2
3

59.26
18.52
12.96
3.70
5.56

38
10
4
4
2

65.52
17.24
6.90
6.90
3.45

108 65.85
25 15.24
16 9.76
10 6.10
5
3.05

32
15
4

62.75
29.41
7.84

25
29
3

43.86
50.88
5.26

27
26
5

46.55
44.83
8.62

84
70
12

50.60
42.17
7.23

20
11
11
9
1

38.46
21.15
21.15
17.31
1.92

19
8
14
14
2

33.33
14.04
24.56
24.56
3.51

20
17
14
6
1

34.48
29.31
24.14
10.34
1.72

59
36
39
29
4

35.33
21.56
23.35
17.37
2.40

21
13
6
3
4
3

42.00
26.00
12.00
6.00
8.00
6.00

24
15
4
1
5
7

42.86
26.79
7.14
1.79
8.93
12.50

28
19
1
0
4
4

50.00
33.93
1.79
0
7.14
7.14

73
47
11
4
13
14

45.06
29.01
6.79
2.47
8.02
8.64

Note. Due to missing values in the data, the total may not be equal to 167.
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4.2

Consumer Attitude towards Nutrition Information and Intention to Read and Use
Nutrition Information

When asked about their interest level in nutrition information as a whole using a one to
seven Likert scale, with one being extremely uninterested and seven being extremely
interested, the mean score was 5.40. This indicated that in general, consumers cared
about nutrition information in a quick-service restaurant. The mean percentage of time
respondents indicated that they read nutrition information when purchasing food in a
quick-service restaurant was 54.14%. This suggested that the respondents generally
believed nutrition information was a factor to consider when they purchased food in a
quick-service restaurant. In addition, they indicated that the nutrition information
influenced their decision making 60.76% of the time. This implied that the respondents
intended to use the nutrition information when making a purchase decision in a quickservice restaurant if it was provided.

4.3

Consumer Preference between Passive and Active Nutrition Information Delivery

Consumers’ interest level in the two different calorie information delivery methods
(cashier mention vs. read the menu) was rated on a one to seven Likert scale, in which
one denoted extremely uninterested and seven denoted extremely interested. A one-way
analysis of variance (ANOVA) test was conducted, and the results showed that there was
a significant difference in consumer interest levels between these two different calorie
information delivery methods (F (1, 165)=7.27, p=. 0077). Since the p-value was very
small, this indicated the difference between consumer interest levels was very significant.
Mean interest scores also reflected the importance of the results. The mean interest level
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in having the cashier mention calorie information was 3.78, whereas the mean interest
level for reading calorie information from the menu was 5.80. Obviously, the consumers
in the sample preferred to obtain the calorie information from reading the menu.

The mean percentage of time respondents believed they selected a healthier food item
because of a cashier’s suggestion was 36.73%, however, the figure increased to 64.43%
when the reason for selecting the healthier food item was the nutrition information
provided on the menu. ANOVA results (F1, 167=41.89, p=.0001) demonstrated that there
was a significant difference between the influence of cashier suggestion and the influence
of nutrition information presented on the menu on consumers’ healthy food choices.
Obviously, for this sample group, nutrition information presented on the menu of a QSR
establishment would be more influential in guiding them to choose healthier food items
as opposed to having cashiers offer verbal suggestions.

4.4

Effects of Socio-demographic Information on Purchase Behaviors

The sample’s socio-demographic information such as age, gender, education background,
frequency of dining in this particular restaurant and income level, were collected at the
end of the questionnaire. Table 3 presents the summary of the ANOVA test results.
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Table 3
Effects of Socio-demographic Information on Selection of the Healthy Food Items, Result
of One-Way ANOVA tests and Tukey-Kramer Comparison
Differences of LSMeans
Std.
Comparisons

in Choosing the Healthy

DF

Adj. p
Error

Food Items
Gender
Female vs. Male

0.2003

165

0.0770

0.0101*

Note. Std. =standard. * Significant at p<. 05 level. Adj. =Adjusted.

The analysis of variance test with Tukey-Kramer comparison was conducted and the
results showed that gender was the only factor that demonstrated a significant difference
in the selection of healthy food items (Adj. p=0.0101). This indicated that there was an
obvious difference in the overall selection of healthy food items between female and
male consumers. Other socio-demographic factors did not demonstrate any significant
differences. Further frequency tests revealed that female purchased more healthy food
items than males. More than sixty percent of the female consumers selected the healthy
version when choosing among the six experimental food items, whereas only about forty
percent of the male consumers selected the healthy food items. Table 4 presents the
summary of the frequency test of actual purchase of the experimental items between
genders.
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Table 4
Comparison of Experimental Food Items Purchase Frequency between Female and Male
Consumers
Choice

n

Regular Experimental Food Items

36

Female

N

Percent
37.11%

97
Healthy Experimental Food Items

61

Regular Experimental Food Items

40

Male

62.89%
57.14%
70

Healthy Experimental Food Items

30

42.86%

Note. n= Number of people who purchased each category (regular or healthy) of experimental
food items. N=Total number of consumers who purchased the experimental food items.

4.5

Theory of Planned Behavior Model Test

According to the Theory of Planned Behavior, performance of a specific behavior is a
joint function of an individual’s context specific behavior intentions and perceived
behavioral control. Behavior intention has three conceptually independent determinants:
attitude towards the behavior of interest, subjective norms, and perceived behavioral
control. Specifically, behavior intention refers to the motivational factors that impact
human behavior; perceived behavior control refers to people’s perception of the ease or
difficulty of performing the behavior of interest. When there is no perceived difficulty in
performing a certain behavior, the behavioral intention predicts the behavior with a high
degree of accuracy (Ajzen, 1991).

For this particular experiment, perceived difficulty of choosing the healthy experimental
food items or the regular items was considered to be minimal, because between each pair
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of the experimental items, the ingredients, appearance, price and even the taste were quite
similar. Therefore, the perceived behavioral control to make a selection between each
pair of experimental food items was considered to be equivalent.

In the situation where perceived behavioral control is considered minimal, behavioral
intention has been found to predict the behavior with a high degree of accuracy. So, the
determinants to predict the intention to final purchase behavior could be included in the
model to predict the final purchase behavior directly. Subsequently, attitude (willingness
to choose a healthier version of the food items ordered) and subjective norms (the step by
step emphasis on calorie information delivery to consumers) were included in the model.

Ordinal Logistic Regression was conducted to test the fitness of the model, and each
variable’s contribution to the dependent variable. Attitude was considered to be a
continuous variable using a seven point Likert scale with one being extremely
uninterested and seven being extremely interested. Subjective norms were the three
treatments with the increasing levels of treatment associated with increasing subjective
norms. The variable of subjective norms was therefore treated as a categorical variable.
The final selection of the healthy food items was considered to be a categorical variable
as well, and it was coded as one or zero, with one coded for a healthy food item selection
and zero for a regular food item selection. Table 5 presents the summary of the Ordinal
Logistic Regression tests.
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Table 5
Ordinal Logistic Regression Model Fitness Test of the Theory of Planned Behavior
DF

p

Attitude

1

0.0002**

Subjective Norms

2

0.5211

Note. ** Significant at p=. 01 level.

The results indicated that one’s attitude toward selecting a healthy food item was
significant in predicting the final selection of healthy food items (p=. 0002). This finding
coincided with the Theory of Planned Behavior in that attitude was an important factor in
predicting the intention of performing the behavior in question when perceived
behavioral control was considered minimal. However, the three different calorie
information delivery methods did not contribute to the selection of healthy food items as
expected (p=0.5211). This may have been because the three calorie information delivery
methods did not make the consumers feel different levels of social pressure to choose
healthy food items in a quick-service restaurant, or a result of other factors that need to be
taken into consideration into the model.

Analysis of variance was conducted with a Tukey-Kramer comparison to test if there was
a difference among the three treatments in influencing the final purchase behavior. The
results did not show a significant difference when treatments were compared to each of
the other treatments. Table 6 presents the results of ANOVA tests with Tukey-Kramer
Comparison.
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Table 6
Effects of Three Calorie Information Delivery Methods on Healthy Food Item Selection,
Results of One-Way ANOVA tests with Tukey-Kramer Comparison
Difference of LSMeans
Standard
Comparisons

Estimate in Healthy

DF

Adj. p
Error

Food Item Selection
Treatment1 vs. Treatment2

0.0806

162

0.0925

0.6593

Treatment1 vs. Treatment3

-0.0139

162

0.0916

0.9890

Treatment2 vs. Treatment3

-0.0935

162

0.0898

0.5521

Note. Treatment1= calorie information printed on the menu and posted on digital screen boards.
Treatment2= enhanced calorie information display with an added listing of the experimental
food item’s calorie on a color poster (in addition to the calorie information provided on the
printed menus and the digital menu boards). Treatment3= added a verbal cashier mention of
the nutrition information as to the difference in calories between the experimental food
items, as well as the calorie information provided on the color poster, printed menu and
digital menu boards.

4.6

Influence of Calorie Information Delivery Methods on Consumer Changes in
Behavior and Total Sales in the Restaurant

Consumers’ original purchase intentions and final purchase behaviors were recorded and
compared. When this was done, 15.06% of the consumers (n=25) purchased the healthy
experimental food items despite their original intention to purchase the traditional version.
Another 4.22% of the consumers (n=7) who had no clear intention to purchase either
version of the experimental food items did purchase the healthy version because of the
calorie information. Interestingly, 7.83% of the consumers (n=13) purchased the
traditional version despite their original intention to purchase the healthy version. Finally,
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3.01% of the consumers (n=5) purchased the traditional version because of the calorie
information although they did not have a clear pre-purchase intention for either version.
Table 7 presents the summary of the frequency tests.

Table 7
Influence of Calorie Information Delivery Methods on Consumer Changes in Behavior,
Results of Frequency Tests
Intention
Choice

Traditional
4.6.1

n

%

Healthy
4.6.2

n

Mixed
%

4.6.3

n

Total
%

4.6.4

n

%

Healthy

251

15.06

58

34.94

7

4.22

90

54.22

Traditional

58

34.94

132

7.83

5

3.01

76

45.78

Total

83

50.00

71

42.77

12

7.23

166

100.00

Note. 1=Consumers originally preferred traditional food items, but purchased the healthy version
because of calorie information. 2=Consumers originally preferred the healthy food items,
but purchased the traditional version because of calorie information.

4.7

Consumers’ Reasons for Selecting an Entrée in a Quick-service Restaurant

Consumers were asked to rank the top three reasons for choosing entrée items. Responses
where reasons were not ranked were not included in the analysis. The frequency of the
reason in each ranking position was calculated. The one with the highest frequency
picked for each position was recorded. From these, 62.14% of the consumers believed
that expected taste was the most important reason they purchased the entrée items. In
addition, 34.88% of the respondents chose nutrition content to be the second most
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important reason for purchasing a particular entrée. Finally, 34.65% of the consumers
chose price to be the third most important reason why they purchased an entrée item.

4.8

Influence of Calorie Information Delivery Methods on the Sales in the Restaurant
and the Odds Ratio Comparison among the Treatment Groups

The sales data of the restaurant were obtained from the accountant office in Hospitality
and Tourism Management School. The total sales and percentage sales of the
experimental food items for each treatment week were calculated and compared to the
baseline week. The mean sales of each week were calculated. Table 8 presents the sales
of the six experimental items in the experimental period.
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Table 8
Sales of the Six Experimental Food Items for the Experimental Period, Results of
Frequency Tests
Week1

Week2

Week3

Week4

N

%

N

%

N

%

N

%

T. Chicken

49

51.58

35

46.67

65

48.51

33

48.53

H. Chicken

46

48.42

40

53.33

69

51.49

35

51.47

T. Tuna

44

50.57

29

39.19

42

33.33

15

26.79

H. Tuna

43

49.43

45

60.81

84

66.67

41

73.21

T. Wrap1

26

49.06

18

46.15

31

55.36

12

52.17

H. Wrap1

27

50.94

21

53.85

25

44.64

11

47.83

T. Total

119

50.64

82

43.62

138

43.67

60

40.82

H. Total

116

49.36

106

56.38

178

56.33

87

59.18

Total

235

100

188

100

316

100

147

100

Note. T. =Traditional H. =Healthy. Since during week4, the cashiers only mentioned the nutrition
information on Monday, Wednesday and Friday, the sales of Tuesday and Thursday were
excluded from the analysis. 1= wraps were not made to order, and each experiment day
there was a limited amount. So the consumers who came late but still wanted the wraps may
have been left with only one choice, not the proposed two versions.

Although there was no significant difference among the three calorie information
delivery methods in predicting the selection of healthy food items, there were still
differences in the influence of the three methods on the sales of the experimental food
items. Using odds ratio comparison, the three methods could be ranked according to their
contribution in guiding consumers to select the healthy food items. Odds ratio analysis
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represents the odds that an outcome will occur given a particular exposure, compared to
the odds of the outcome occurring in the absence of that exposure. In this particular
experiment, the outcome was to purchase a healthy food item and the particular exposure
was one of the three calorie information delivery methods.

According to Table 8, the odds ratio comparison between either two of the three
treatments can be calculated as the comparison between the ratio of the number of
healthy items sold and the number of traditional items sold in one treatment week and the
ratio of the number of healthy items sold and the number of traditional items sold in
another treatment week. Using the same formula, the odds ratio comparison between the
three treatment weeks was calculated and recorded. The ratio between the number of
healthy food items sold and the number of traditional food items sold was calculated for
the baseline week as well, and the results are presented in Table 9.
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Table 9
Summary of the Odds Ratio Comparison
Comparison

Odds Ratio Estimate

Simple passive delivery vs. Enhanced passive delivery

1.0022

Simple passive delivery vs. Combined delivery

0.8915

Enhanced passive delivery vs. Combined delivery

0.8896

Compare to baseline week

Ratio comparison

Baseline vs. Simple passive delivery

0.7542

Baseline vs. Enhanced passive delivery

0.7557

Baseline vs. Combined delivery

0.6742

From the table, it could be concluded that the odds ratio comparison between simple
passive delivery method and enhance passive delivery method was 1.0022, which is a
little higher than one. This indicates that a higher percentage of consumers purchased
healthy food items in simple passive delivery week than in enhanced passive delivery
week; however, the difference was minimal. The odds ratio comparison between simple
passive delivery method and combined passive and active delivery method was 0.8915,
which is smaller than one. This indicates that a lower percentage of consumers in simple
passive delivery week purchased the healthy food items than in combined passive and
active delivery week. So, the ranking of the three treatments according to their
contribution to the purchase healthy food items was combined passive and active delivery
method, simple passive delivery method and enhanced passive delivery method.
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The ratio comparison between baseline week sales data to the three treatment week data
were all smaller than one, which indicated that, generally speaking, a higher percentage
of consumers purchased the healthy food items in the three treatment weeks as compared
to the baseline week. So the calorie information delivery, as a whole, had its effect in
guiding consumers to choose the healthy food items.

According to the calculated calorie counts of each experimental food item, the average
calories purchased for the six experimental food items in each week was calculated. The
comparison between the average calories purchased between the baseline week and the
three treatment weeks are presented in Table 10.

Table 10
Comparison of Average Calories Purchased among Baseline Week and the Three
Treatment Groups
Calories
Calorie

Calorie

reduction (Cal.)

reduction (%)

Purchased
(Average)
Baseline Week

576.40

Simple passive delivery Week

554.73

21.67

3.76

Enhance passive delivery Week

552.37

24.03

4.17

Combined delivery Week

546.87

29.53

5.12
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From the table, it is obvious that the treatments helped in reducing the calories purchased.
The mean calorie reduction for the three treatment weeks was 25.08 Cal. This may seem
to be small; however, considering the average calorie reduction meant consumers
purchased 25 calories less; the cumulative impact of this calorie reduction may be
important over a period of time since the restaurant has a large number of repeat
consumers.
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CHAPTER 5. CONCLUSION

5.1

Summary

In 2010, Section 4205 of the Patient Protection and Affordable Care Act was signed by
the president, which requires nutritional labeling to be posted on menus and menu boards
in restaurants and similar retail food establishments with 20 or more locations (PPACA,
2010). Subsequently, the U.S Food and Drug Administration published a proposed rule to
require nutrition information posting in chain restaurants. In order to enhance the
effectiveness of the menu labeling intervention and guide consumers to healthier eating
habits, it is critical to study consumer nutrition information usage and preferences
regarding nutrition information labeling. This study examined three different calorie
information labeling methods—passive information delivery (calorie information that is
made available on the standard printed menu and digital menu boards), enhanced passive
information delivery (calorie information that is posted on the printed menu and digital
menu boards, as well as a colored poster highlighting the experimental food items), and
mixed information delivery (calorie information is mentioned by the cashier, in addition
to the colored poster, printed menu, and digital menu boards). The impacts of these three
methods were compared for their impact on consumers’ healthy food choices while
taking into account consumers’ cognitive beliefs and demographic characteristics. In
contrast to previous research on the efficacy of menu labeling in which nutrition
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information was posted on the menu using various formats and symbols, this research
extended the labeling to include other labeling methods which are less passive and attract
more attention to the nutrition information. The addition of a colored poster highlighting
the experimental food items’ calorie counts enhanced the passive information delivery.
The addition of a cashier mentioning the difference in calorie counts between the healthy
and regular food items expanded the information delivery method from passive to active.
This study tested these three nutrition information delivery methods in a real quickservice restaurant setting. The nutritional value of the entrees was analyzed using
software Food Processor SQL version10.7 and the calorie counts were used in the
information delivery process to help guide consumer choices. Consumers’ actual food
selection under different nutrition information delivery methods was then recorded.

5.2

Answers to the Research Questions and Test of Hypotheses

The mean score for consumers’ interest in nutrition information was 5.40 on a scale of
one to seven, with a standard error of 1.44. So the confidence interval for consumer’s
attitude level was 3.96 to 6.84. With four indicating a neutral interest to nutrition
information, it could be concluded that consumers in a quick-service restaurant were
interested in nutrition information. This answered the first research question and showed
that consumers have a favorable attitude towards the availability of nutrition information
in a quick-service restaurant.

Consumers were also asked to estimate the percentage of times that they read nutrition
information and used it in their decision-making process for which food to purchase.
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Consumers reported reading the nutrition information more than 50% of the time
(calculated as a mean percentage for the group of respondents). Of those consumers that
read the information, the mean percentage of time nutrition information influenced
consumer choice was about 60%. Assuming consumers obtained the nutrition
information from reading, a simple calculation suggests that about 30% of the time
consumers (as a total group) believed that nutrition information influenced their purchase
behavior. This indicated that consumers regarded nutrition information as a factor to
consider before they made a purchase decision in a quick-service restaurant. This
answered the second and third research questions that consumers tend to read and use the
nutrition information on the menu when they dine in a quick-service restaurant, but not
always. These findings are similar to previous research in which consumers were
interested in having nutrition information available, but would not use it on every eating
occasion (Lando & Labiner-Wolfe, 2007).

Consumers’ reactions to obtaining the calorie information from two different methods—a
cashier providing the information vs. reading the menu—were significantly different.
Clearly, the respondents preferred to read the calorie information by themselves instead
of being told the information by cashiers, which did not support the hypothesis (H1) that
consumers prefer nutrition information to be provided by a cashier rather than being
offered through the menu.

In addition, the influence of cashier suggestion and menu nutrition label on consumer
purchase of a healthier food item was also significantly different. Clearly, nutrition
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information provided on the menu was more influential than cashier suggestion to the
sample consumers, which did not support the hypothesis (H2) that cashier’s suggestion is
more influential than nutrition information provided on the menu.
The reason that the consumers in the sample group preferred reading the calorie
information as compared to obtaining it from the cashiers may have been that the
respondents were well educated with the majority having finished a bachelor’s degree. It
is possible that the consumers believed that they were able to use their knowledge about
nutrition to find out the most suitable diet and make appropriate decisions for themselves
by the resources at hand, rather than getting the information from other people.

Analysis of variance (ANOVA) tests found no significant contribution of age, education
level, monthly income or the frequency with which consumers dine in this particular
quick-service restaurant in regards to their behavior in purchasing healthy food items.
Thus, the findings did not support hypothesis (H3) that consumers’ tendency to purchase
healthier food items had a positive relationship with their age, education level, monthly
income and the frequency of dining in this particular quick-service restaurant. However,
it is also important to take into consideration that in this study the number of respondents
in each age group was not equal; there were only five respondents (3.05%) in the elderly
age group (over 60 years old), and only ten respondents (6.1%) in the 50-59 years old age
group. Since the sample sizes for these two age groups were rather small, compared to
the 108 respondents (65.85%) in the 19-29 years old age group, it is possible that the
unequal sample sizes may have reduced the reliability of the results. This was also the
case with the income variable, in which only four respondents (2.47%) were in the
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$50,000 to $69,999 annual income group. It may not be reliable to draw conclusions
based on comparisons involving such a small-sized sample group.

However, the gender difference was significant. The majority of the female consumers in
the sample (more than 60%) chose healthier food items and part of the male consumers in
the sample (about 40%) chose healthier food items. Thus, the results supported the
hypothesis (H4) that females had a greater tendency to purchase healthy food items as
compared to males. This coincided with the results of a Health and Diet Survey released
by the U.S. Department of Health and Human Services which found that women were
more likely as compared to men to have tried to avoid calories (U.S. Department of
Health and Human Services, 2008).

The effects of the variables in the Theory of Planned Behavior (TPB) model on
respondents’ selection of healthy food items were examined in this study. It was found
that consumers’ attitude towards changing to a healthier food item was significant in
predicting the purchase of healthy food items (p=. 0002). Thus, the findings supported
the hypothesis (H5) that consumers who have a more favorable attitude towards changing
to a healthier food item will be more likely to purchase healthier food items in a quickservice restaurant. However, the treatments, which were the three different calorie
information delivery methods, did not prove to be significant in predicting consumers’
selection of healthy food items (p=0.5211). And there was no significant difference
among the three calorie information delivery methods in predicting consumers’ purchase
of healthy food items. Thus hypothesis (H6), that the calorie information delivery method
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is significant in predicting the purchase of healthy food items was not supported.
Similarly, hypothesis (H7) was not supported “there is a significant difference among the
three calorie information delivery methods in predicting the healthy food item purchase”.

As to the actual number of consumers for which there was a difference between their
original intention and their final purchase behavior, about 15% of the consumers (N=25)
actually purchased the healthy food items despite their original intention to buy the
traditional version. This indicated that the calorie information did change consumers’
original intention and had an effect on final purchase behavior. In addition, it appeared to
also influence consumers’ purchase behavior in the opposite direction. This number was
small however, in that only about 7% of the consumers changed their purchase intention
from the healthy food items to the traditional versions. The reason for this may be that
after obtaining the calorie information, the consumers believed the actual calorie counts
of the traditional food items were within their expectations, and it was reasonable to
consume this number of calories for their lunch.

The consumers were then asked to rank their reasons for choosing their particular entrée
items. Generally speaking, the top three reasons consumers chose the entrée items were
expected taste, nutrition content and price.

Although the analysis of the variance (ANOVA) tests failed to show a significant
difference among the three calorie information delivery methods on consumers’ selection
of the healthy food items, the comparison in sales between the baseline week and each of
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the three treatment weeks suggested that the treatment, no matter which method, was
helpful in guiding the consumers to choose the healthy food items.

Using odds ratio comparison, the three treatments were distinguished according to their
contribution in guiding the consumers to choose healthy food items. The mixed delivery
method was found to be the most influential among the three methods. The passive
calorie information delivery method and enhanced passive calorie information delivery
method did not show a large difference, however, by the odds ratio comparison, the
passive calorie information delivery method was slightly more influential than the
enhanced passive calorie information delivery method.

The difference between the passive delivery method and the enhanced passive delivery
method was the addition of the color posters with the pictures and calorie counts of the
six experimental foods items. According to the questionnaire, top reasons why consumers
choose entrée items, did not include the appearance of the entrée items in the purchase
decision-making process. This may explain why these two methods had a similar effect in
influencing consumers’ selection of healthy food items.

Despite the fact that the treatments were not significant in predicting the behavior in
selecting the healthy food items, the treatments did appear to influence some consumers
in reducing their purchase of calories. By comparing the sales mix in the baseline week
with the three treatment weeks, it was found that the three treatment weeks had an
average purchase of 25 fewer calories per consumer. Although this reduction may seem
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like a rather small amount, a behavior change of this type, if multiplied by the frequency
of the consumers dining in the restaurant, could result in an important reduction in
calories over an extended period of time. Thus, these treatments could potentially have a
positive influence in reducing body weight and helping to control obesity.

5.3

Limitations

There are some limitations that may affect the external validity and generalizability of the
findings and, therefore should be acknowledged. First of all, the experiment was
conducted using a convenience sample that was not randomly selected or stratified. The
study restaurant, the Boiler Bistro, is a quick-service restaurant located in Marriott Hall
of Purdue University on the West Lafayette campus. The participants were those
consumers who had ordered the six experimental food items from the restaurant and were
primarily composed of university students, faculty and staff. Therefore, the educational
level was obviously skewed with more than 60% of the respondents having completed a
bachelor’s degree (n=108), and about 40% of the consumers having finished a master’s
degree or higher education (n=68). Additionally, the age distribution was skewed with
more than 65% of the respondents (n=108) in the 19-29 year old age group, and only 5
(3.05%) respondents in the over 60 years old age group. Moreover, the income
distribution was not balanced. The majority of the sample (74.07%) had an annual
income lower than 29,999 U.S. dollars, and there were only four respondents in the group
who had an annual income between 50,000 to 69,999 U.S. dollars. The skewed
demographic characteristics of the sample might affect the ability to analyze
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demographic related hypotheses and make it difficult to generalize the findings of the
study.

In addition, before the experiment, a two week period was allowed for the consumers to
get used to the new menu items. This was done to avoid the situation where consumer
might purchase new items just because they wanted to try new foods. However, the
experimental food items were already labeled “Healthy” and “Traditional” for these two
weeks. This may have offered prior information to consumers in selection of healthy food
items so that when the treatments were in progress, consumers had already made
decisions in regards to selection of healthy food items, which made the treatments less
influential.

On February 5th, during the last week of the data collection process, a precautionary news
release was issued by Purdue University alerting anyone who may have eaten at three
foodservice operations of a confirmed case of typhoid fever that included the study
restaurant. Consequently, the number of consumers dining in the restaurant and the total
sales saw an abrupt decrease for the days following the news release. This may be the
reason that the response rate was comparatively lower in the fourth experiment week as
compared to the other two treatment weeks. No other cases of typhoid fever were
determined and sales returned to usual levels in the weeks following.

Consumers’ food choices in the restaurant under the three different information delivery
methods were assessed to evaluate the effects of providing different calorie information
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delivery methods on consumers’ purchase of healthy food items. The experiment
however only focused on the entrées purchase. In fact, the restaurant offers a variety of
menu items including sandwiches, burgers, pizzas, soups and daily specials as well as
different side items. The consumers’ purchases beyond the experimental food items were
not recorded. Therefore, even though recorded sales data were used to track the main
entree, it was difficult in this sales system to track consumers’ entire purchases. Thus
consumers may have ordered the healthy experimental food items, but the lower calorie
impact may have been compromised if they also purchased calorie-dense side items with
their entree. Similarly, sales of side items may have decreased once calorie content of the
entrees became known which would impact the number of calories purchased. This
purchase behavior was also not tracked.

Moreover, the study was conducted in a quick-service restaurant that only opened for
lunchtime on campus and the consumers generally had a higher education level. They
may not have spent a lot of time trying to read and process the information before they
made their purchase decision because they just wanted their lunch to be ready faster. It is
therefore possible that consumers in the restaurant did not pay much attention to the
nutrition delivery methods, and made a choice according to their own knowledge about
nutrition and healthy dieting. Previous research also found that for certain consumer
strata—especially those short on time—education negatively influenced consumers’
motivation to process nutrition information, as they perceived their general engagement
in healthy dieting and nutrition intake to already be high and consumers felt that they
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could make a decision based on what they already knew (Moorman, 1990; Hieke et al,
2009).

Another limitation of the research is that no pilot study was conducted to test the validity
and reliability of the questionnaire. The questions were based on the review of relevant
literature as well as a panel of professors with extensive experience in designing research
survey instruments, who also had food and beverage industry experience. However, pilot
testing may have helped to more accurately measure the target items such as the
consumers’ attitudes towards choosing a healthier food item.

Furthermore, the experiment was designed according to the Theory of Planned Behavior
with some variation to the original model. More specifically, perceived behavior control
was not included in the model. This was done because it was believed to be held constant
in this experiment. To do this, the perceived conflict in choosing between the healthier
food item and the regular food item was kept to a minimum by designing the
experimental food items so that they were almost similar in terms of ingredients,
appearance, price, portion size and even taste. For example, the traditional tuna melt and
the healthy tuna melt were very similar except that low-fat cheese and mayo were used in
the making of the healthy tuna melt. However, in reality, the perceived behavior control
may have been related to other factors in the model which may have influenced
individual consumers.
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As for the subjective norms, instead of asking respondents to rate the extent to which
“important others” would approve or disapprove of their performing a given behavior, the
primary researchers proposed three treatments that required consumers to rate the degrees
of approving or disapproving a given behavior by themselves. So the subjective norms in
this study were actually environmental norms.

Last but not least, the Theory of Planned Behavior has its own limitations. Armitage and
Conner’s research showed that the Theory of Planned Behavior variables only explained
an average of 31% and 20% of the variance in self-reported and observed behaviors. This
indicated that only a relatively small portion of the variation in behaviors could be
explained by the Theory of Planned Behavior. Barker and Swift believed that social
cognition models are widely used to predict a range of health behaviors, and that theories
such as the Theory of Planned Behavior are best used to predict deliberate behaviors
which are conscious and planned. On the other hand, eating behavior may not be as
cognitive and rational as other healthy behaviors; instead, consumer’s food choices in
daily life may at times be emotional, unconscious, or even impulsive, so that they may be
affected by psychological factors such as environmental influences, personalities,
feelings, and emotional factors (Barker & Swift, 2009; Shepherd, 1999).

5.4

Implications and Applications

As suggested by the findings of the research, calorie information delivery, no matter
which method used, could have some effect in changing consumers’ purchase behavior.
However, calorie intake is only one important aspect in building a healthy diet, and there
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are many other nutrients that need to be considered in daily consumption. Additionally,
consumers may not have a clear understanding about the relationship between diet and
disease. According to the American Heart Association, about 98% of Americans
consume twice as much sodium as is recommended (American Heart Association, 2012).
However, research conducted in the same year indicated that only 10% of the 489
respondents were aware that excessive sodium intake could increase the risk of heart
disease (Kim, Lopetcharat, Gerard, & Drake, 2012), not to mention the other health
problems overconsumption of sodium could bring to the human body, such as high blood
pressure, kidney diseases, and stroke (American Heart Association, 2012). Other
nutrients, such as saturated fat and cholesterol are associated with health problems such
as coronary heart disease, heart attacks and strokes (American Heart Association, 2013).
Unfortunately, research investigating consumers’ perception of diet and disease related
risks revealed that about one-third of the respondents incorrectly linked fat, saturated fat
and cholesterol to high blood pressure. As current regulations are now expected to require
restaurants with 20 or more locations nationally to post calorie information on the menu
and make other nutrient information available in a brochure, future policy makers and
public health professionals should pay more attention to the bigger picture of a balanced
diet and include more nutrients when designing education materials for ordinary
consumers. It is possible that the focus on obesity problems overshadows other chronic
conditions such as high cholesterol levels, high blood pressure and diabetes that may not
be as obvious, but could still lead to serious disease if not controlled. Increased
knowledge about the nutrition information could help consumers better understand and
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correctly interpret the nutrition information that is delivered to them in restaurants, thus
increasing the efficacy of nutrition information delivery.

Although no significant difference was found among the three calorie information
delivery methods, the odds ratio comparison still distinguished among the three methods.
Apparently, a mixed delivery method with both passive and active calorie information
may not be as effective as the passive message only. As discussed in the previous
sections, the reason may be that respondents for this experiment had a higher education
background as compared to ordinary consumers. This could be a sign that policy makers
and health professionals should target consumer groups differently according to their
education background. For those who are able to interpret and understand the information
under passive delivery methods, presenting the message as printed would be sufficient.
For those who may not be able to make a rational decision using their previous nutrition
knowledge, other nutrition information delivery methods might be useful. For the sake of
educating ordinary consumers and guiding them into healthier eating behavior, nutrition
education in schools is important. According to a report by the National Center for
Education Statistics, for each grade from kindergarten through eighth, 50 percent or more
of all schools have district or state requirements for students to receive nutrition
education. However, schools focused on increasing students’ knowledge about what is
meant by good nutrition, with less emphasis on influencing students’ motivation,
attitudes, and eating behaviors (U.S Department of Education, 1996). If the nutrition
education could be expanded to include more about guiding the future generation’s
healthy food choice behavior in restaurants and other food service establishments, then
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healthier eating habits could be formed more easily and perhaps a decrease in the
prevalence of overweight and obesity for the whole population could be done more
effectively.

Furthermore, the effect of using different calorie information delivery methods to
influence consumer food choice underscores the complexity of people’s food choices.
Consumers’ daily food choices may not be completely rational and could be affected by
many psychological and environmental factors such as environmental influences,
personalities, feelings, and emotional factors (Barker & Swift, 2009). It can be concluded
that marketing of the entrees such as might be done by sales personnel and the
presentation of food are also important. Future research should explore the cognitive
process that consumers use in making food decisions in order to be more effective in
helping consumers make healthy choices. Treatments could then be designed to better
offer nutrition information, with more attractive fonts, text and/or pictures.

This research studied three different calorie information delivery methods. Previous
researchers have focused mainly on simple passive calorie information delivery. A lot of
studies have tested the efficacy of menu labeling (simple passive delivery) and various
formats of menu labeling (enhanced passive delivery) in reducing the calories purchased.
However, little research has been done to study delivery methods that include a cashier
mentioning the differences between food items, which might be considered an active
information delivery method, and also an important part of the combined passive and
active delivery methods designed for this experiment. Therefore, this research adds to the
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literature about the impact of combined (both active and passive) calorie information
delivery methods on consumer food choice. In addition, the results of the research
provides evidence that a combined calorie information delivery method had a greater
influence in guiding consumers to choose the healthy food items than the simple passive
and enhanced passive delivery methods.

The experiment was an application of the Theory of Planned Behavior that also explored
demographic characteristics. The findings of the research proved that attitude was a
significant factor in predicting people’s intention to perform the behavior in question,
which coincided with the model’s hypothesis. However, the experiment did not collect
data for consumers’ perceived behavioral control, which still could be an important factor
that influences consumer’ intention and final behavior. This could be the reason that the
treatments were not as significant in predicting healthy food choice. Future researchers
should take into consideration each aspect of the theoretical model so that the theory is
tested according to the way it was developed.

5.5

Suggestions for Future Research

Future researchers should explore the model of the Theory of Planned Behavior in
consumer healthy dieting intervention studies. Additional factors that might influence
consumers’ healthy eating behavior should also be included, such as environmental
influences, personalities, feelings, and emotional factors since the theory may not be
sufficient to explain the variances in behavior. Researchers should also be careful not to
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inform consumers in advance of the experiment in a restaurant where descriptive menu
words such as “healthy” or “low-fat” might influence the effect of the treatment.

The experiment also saw an unbalanced sample size for several demographic
characteristics such as age, income, and education, so that the data collected in the
sample groups were not reliable in testing the difference among groups. Future research
should be designed to have a more balanced respondent sample.

This study focused on the nutrition information delivery methods and their influences on
consumers’ purchase of healthy food items. However, purchase of the food items is not
the end of the story. In order to fully understand the effects of the nutrition information
delivery methods, consumer consumption of the food should also be studied. After all,
the amount of food consumers actually eat would make a difference in healthy eating
behavior.

In addition, previous researchers have identified some differences in consumers’ food
selection and perceived importance of various aspects of the dining experience among
different eating occasions (Almanza, Jaffe, & Lin, 1994; Anderson & Mossberg, 2004;
Beldona, Moreo & Mundhra, 2010). According to these research studies, restaurant
consumers perceive nutritional values of food differently during different meal periods.
Therefore, the effects of providing nutrition information during different meal periods
should be evaluated. Future research could examine and compare the effects of providing
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nutrition information at different meal periods, such as a comparison between lunch and
dinner.

The experiment was conducted in a quick-service restaurant located on a campus of a
large university. Future research in this area should study quick-service restaurants
located in other areas in order to reach a more randomized, balanced sample group. Also,
future research should study the effects in other types of restaurants such as table-service
restaurants, family-style restaurants, etc. It would be interesting to study the difference
among different types of restaurant consumers’ in their usage of nutrition information and
their preference for the nutrition information delivery methods.

Furthermore, this research did not involve the effects price has on consumer choice of
healthy food items and total sales. It would be interesting to study the effect of prices on
the purchase of healthy and regular food items and the total sales in the restaurant.
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Appendix A Questionnaire
Survey on Consumer Nutrition Information Preferences
Thank you for participating in this study conducted by Jiaqi Zhu, a second-year graduate student
in Hospitality and Tourism Management at Purdue University. The purpose of this study is to find
out if consumers have different preferences in the presentation of nutrition information, as well as
how nutrition information affects their behavior. The survey will take about 5 minutes to finish.
Information will be used for research purposes only and will remain confidential. When you have
finished the survey, please return it to the Information Counter where you can also receive a
coupon for a snack from the Boiler Bistro as a thank you for completing the survey.
For questions, comments or concerns, please contact:
Jiaqi Zhu: zhu213@purdue.edu
Dr. Barbara Almanza
Professor

Dr. Carl Behnke
Assistant Professor

Dr. Douglas Nelson
Associate Professor

1. In general, how interested are you in nutrition information?
Extremely Uninterested 1------2------3------4------5------6------7 Extremely Interested
2. What percentage of the time do you read nutrition information when you buy food in a quickservice restaurant (0-100%)?
3. What percentage of the time does the nutrition information influence your choice in a quickservice restaurant (0-100%)?
4. How willing are you to change your original food choice for a healthier version?
Extremely Unwilling 1------2------3------4------5------6------7 Extremely Willing
5. Are you interested in having the cashier mention calorie content of the day?
Extremely Uninterested 1------2------3------4------5------6------7 Extremely Interested
6. How interested are you in obtaining the calorie content from reading the menu?
Extremely Uninterested 1------2------3------4------5------6------7 Extremely Interested
7. What percentage of the time do you select a food item because of a cashier’s suggestion? (0100%)
8. What percentage of the time do you select a food item because of the nutrition information
provided on the menu? (0-100%)
9. Before you read the nutrition information or listened to the cashier’s suggestion, which entree
would you have ordered?
□ Traditional Chicken Parmesan Sandwich
□ Healthy Chicken Parmesan Sandwich
□ Traditional Tuna melt
□ Healthy Tuna melt
□ Traditional Santa Fe Conductor
□ Healthy Santa Fe Conductor
10. Before you read the nutrition information or listened to the cashier’s suggestion, which side
would you have ordered？
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□ French Fries or Potato chips

□ Whole fruit or vegetable sticks

11. Please rank the top 3 reasons for your choice of entrée (1- most important reason, 2-second
most important reason, 3-third most important reason).
___ Price
___ Expected taste
___ Appearance
___ Religious preference
___ Nutrition content
___ Other, please specify
12. Are you on a special diet?
□ No
□ Yes, Please specify ______________________________________________
13. What year were you born? ____________
14. Are you

□ Male

□ Female

15. How often do you dine in Boiler Bistro in a week?
□ 0-1 time □ 2-3 times □ 4-5 times
16. What is the highest level of education you have completed?
□ High School diploma or equivalent □ Doctor’s degree or equivalent
□ Bachelor’s degree
□ Other, please explain _________________
□ Master’s degree
17. What is your annual income?
□ Below $10,000
□ $10,000 to $29,999
□ $30,000 to $49,999

□ $50,000 to $69,999
□ $70,000 to $99,999
□ $100,000 or more

When you have finished the survey, please return it to the Information Counter where you will
receive a coupon for a snack from the Boiler Bistro as a thank you for completing the survey.

We look forward to seeing you next
time in the Boiler Bistro, thank
you for your help!
Jiaqi Zhu
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Appendix B Posters with Instruction for Consumers to fill out the Questionnaires
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Appendix C Posters with Calorie Counts of the Six Experimental Food Items
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Appendix D Cashier’s Instruction

1. The primary goal is to focus on those who are interested in the 6 experimental items,
not promoting sales.
2. If the consumer order any traditional items, please tell them.
Cahier: Sir/Madam, we have a healthy version of this entrée, which is xxx calories less
than this version. Would you like to try that instead?
3. If the consumers order any healthy items, please tell them.
Cashier: Sir/Madam, you are making a very smart choice. This contains xxx calorie less
than the traditional version.
The conversation continues:
Customer: How is that possible?
Cashier: Because we used low-fat mayo and 2% fat cheese instead of the whole-fat
version. And it is still delicious!
Customer: I want to know more about the nutrition information.
Cashier: here is a brochure with all the calorie content of the items we sell here. We are
glad that you pay attention to the nutrition information of our food!
4. Make sure you do not delay the transaction time. Any recommendation should finish in
no more than three sentences.

